nstruments 


THE MAGAZINE OF 
Measurement 
and Control 












Guarding Product Quality with Precise Indicating Contra 


























A COMPLETE LINE OF TAG INDICATING CONTROLLERS 
... ON-OFF’’ AND THROTTLING MODELS 


In guarding quality and maintaining product uniformity by dependable supervision of 
temperatures, TAG has long been a by-word in process control. The Indicating Con- 
troller was designed not only for real operating convenience, but also to cope with 
stiff plant conditions. The entire line of TAG Indicating Controllers is now presented in 
moisture-proof, aluminum cases—beautifully finished in black enamel with chromium 


trim. 


All the latest TAG developments plus the sound principles and approved standards 
long present in TAG Air-Operated Control are to be found in these reliable instru- 
ments. There's a Bulletin No. 1175-1 which describes both the "ON-OFF" and Throt- 


tling Models . . . it will tell you what you want to know about them. 





C.J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 
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How Long Since You Checked on 


RECORDING THERMOMETERS ¢ 


Today’s conditions call for a new review 
of the profit-insurance possibilities of these 
simpler, surer, mono-thtit instruments. 


Was your last analysis of the possibilities for saving money 
with Recording Thermometers made back in the days when 
capital outlays were “out? Did you decide to “let things 
ride for awhile,”’ knowing that the addition of recording ther- 
mometers at one or more points would actually be a sound 
investment once profits were in sight again? 

In that case, now's the time to recheck the situation in the 
light of rising costs of raw materials and the consequent higher 
costs of waste and operating delays. What's more, Foxboro's 
modern mono-therm system adds new factors of simplicity, 
surety and rapid response to the ‘’go-ahead” side of the invest- 
ment equation. You get the accurate records you need, day in 
and day out, without pampering or service expense. Today, 
on a unit-of-production basis, accurate temperature records 
ire a cheaper form of profit-insurance than ever before! 

Why not call in your superintendent and check over those 
trouble-spots that a few good, responsive Temperature Re 
corders might eliminate once and for all? The Foxboro man in 
your locality can suggest the particular type that will give you 
the records you want, and pay for itself most quickly out of its 
own savings. Or, if you wish, we'll mail you a 49-page bulletin, 
Recording Thermometers,” that gives facts and figures you're 
bound to need. Write for it today. The Foxboro Company, 46 
Neponset Avenue, Foxboro, Massachusetts, U. S. A. Branch 
offices in 25 principal cities. 
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There are FOXBORO 
Recording Thermometers 
To Meet Every Need 


Vapor Pressure Class II) The thermal syste 


is filled with a vapor and a volatile liquid. | 
has the fastest response of any type 

Range: 25 F.to +650 F 

of tubing 300 ft.; minimum bulb size 

x 2)2 in. or in. x 4 in 

Gas Pressure Class III) The thermal systen 


is filled with an inert gas. A rugged yet in 


expensive unit for wide-range servic« 

Range: —60 F. to 1000 +=F.; maximun 

length of tubing 500 ft.; minimum bulb size 
in. x 6 in or n. x 10 in 

Liquid Expansion Class I—Compensated for 

ambient temperature at case. Class IV- Fully 

compensated for ambient temperature) Tl} 


thermal system i 
pansible liquid 
Range: —150 F.to +500 F. Maximum lengtl 


a . 
ty} 7 
f tubing: Class I 


Minimum bulb size in. x lin 
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What good 1s Remote Reading 
unless you can vely on it? 





BENDIX-CORY 


AUTOSYN 


SELF-SYNCHRONIZING 


MOTORS 


: 
afford thoroughly reliable remote 





mstrument indication and control 


Che rcuit diagram above shows how simply Bendix 
j rs provide sensitive, reliable remote 

idings of many varied types of instruments, as well as 
remote actuation of light-load controls. One transmitte1 
nd one receiver motor or one transmitter motor and se\ 


located receivers may be used. 


Features of Autosyn Type B (lilustrated) 


BENDIX AVIATION CORPORATION 
MARINE DIVISION 
754 LEXINGTON AVE., BROOKLYN, N. Y. 
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Consult the Man Who Knows 


TL,IRST of all, your editor desires to thank all 
i those who were so kind to him during the thir- 
en weeks that pneumonia, coronary thrombosis 
id vascular complications kept him away from his 
sk. It is only lately—by putting two and two to- 
ether—that I have been able to discover proofs of 
sublime friendship which were meant to be secret 
including some instances of self-sacrifice. | am 
strongly tempted to name those ‘friends in need: 
friends indeed,” but this natural impulse must be 
resisted. Such publicity might make it appear that 
some well-doers were partly motivated by a desire 
for publicitvy—whereas all were unselfish. Further- 
more, it is worthier of them to use this page for 
constructive suggestions—its normal mission. The 
most helpful suggestion which comes to mind as 
i result of recent experiences is to draw a parallel 
between the health of an industrial plant and the 
health of an individual. 

I nearly lost my life because “half knowledge is 
worse than no knowledge.” The doctor had advised 
that I go to a hospital for a thorough examination 

-X-ray photos, blood tests, etc.—followed by 
scientific treatment. But I kept working. So, in- 
stead of going to the hospital I had to be carried 
there! Please do not be offended, dear reader, if 
it is respectfully suggested that decisions involv- 
ing process instrumentation should not be made 
hastily. The need shouid be clearly diagnosed 
vy a specialist. The correct class and type of de- 
vice should be selected—by a specialist. It should 
be properly installed—by a specialist. And so on. 

Some individuals possess such a fund of modern 
scientific information about that complicated or- 
ranism, the human body (more complicated than 
the largest factory) and about all pathogenic bac- 
teria and viruses, that they can doctor themselves: 
they are equipped to recognize the incipience of 
inv disease, to diagnose it and prescribe the op- 
timum treatment. Such individuals are rare. Even 
physicians usually consult other physicians. 

Some industrial plants are blessed with the serv- 
ces of so many different specialists that there is 
ittle need to go outside the organization when 
problems come up involving measurement and con- 
trol of operations and processes. Such organiza- 
tions, however, are few. 

Perhaps the most insidious danger involved in 
‘self-doctoring”’ in an industrial plant is the waste 
f time and effort involved in “inventing” an in- 
strument—from the simplest gadget to the most 
laborate telemetering or automatic-control system 

when the members of the organization, in spite 
f their impressive total knowledge, are not aware 
that such a device is commercially available. 











Almost as common as the man who doesn’t listen 
to the doctor is the man who thinks that his plant 
or department or process is completely instrumen 
tized. Professor C. C. Furnas is right in declar 
ing that “the intriguing and labor-saving di 
that magazine articles feature are unusual or they 
would not be there. Every industry in the countr) 
is permeated with obsolete equipment and methods 
of production.” 

For every problem in process control there Is 
one best solution in the form of an appropriate 
instrument or system. In the majority of cases this 
optimum instrument or system has already been 
invented. 

Even more important is it to keep in mind that 
for every situation involving 
a best Way of going about seeking the best olu 
tion. Never does this one best way of seeking a 
solution consist in leaving it to whoever happens 
to be immediately concerned—for example, the 
operator of a machine. Seldom does the best pro 
cedure consist in leaving the final decision to the 
operator and to his immediate superior in the pro 
duction department. A much better procedure is 
for the operating personnel to get in touch with 
someone in the Process Research department or 
whichever department js concerned with funda 
mental engineering problems: such a department 
serving the various production departments, makes 
it its business to be prepared with solutions. Hu 
man memory being limited, efficient preparation 
involves a technical library constantly kept up to 
date by the receipt of the current technical maga 
zines and the latest literature of manufacturers 
of the devices for which the plant may have a need. 
Of great usefulness, likewise. are the “Where to 
Find It” and “Who Makes What” services 
tained by technical magazines. 

After all, since 
facturers of instruments 
tems, the 
“build vour own.” 
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AMERICAN SOCIETY FOR 
MEASUREMENT AND CONTROI 
Bureau of Mines 


at the Auditorium, Pittsburgh 


MONDAY, NOV. 20, 7:30 P. M. 
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Boiler Meters 
Indicate, 


and 


Ste 




























record 
integrate 
am Flow 
from the boiler, 
secord Air Flow 
supplied for 
combustion 
and record Flue 
Gas Tempera- 
ture. The use of 
this meter re- 
duces fuel cost, Bailey Boiler Meter 
lessens main- 

tenance and outage, lowers standby costs, 


and adds capacity. 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 


sensitive diaphragm units. 





Flow Meters. For indicating, record- 


ing and integrating the flow of steam, feed 


compressed air and other fluids. 


water, 


Granular Material Meters 
For accurately 
the flow 





measuring 
of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read ata 


distance of 50 feet. 


Coal Mets 
Make possible the every- 


day operation of equipment for steam 


feed 


superheat and other factors. 


combustion, water, superheat, de- 


lete Inf 
ts will be 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 


[INSTRUMENTS 
284 — Vol 


»rmation on any of the above Bailey 


gladly furnished upon request 
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veneration and utilization at test efficien- | 
cies. They are applied to the control of | 





Control Systems. | 





The MONTH'S 
NEW 
INSTRUMENTS 


In this department we strive to re- 
port each month ALL the new devices 
for measurement, inspection, testing, 
metering and automatic control—in 
the form of concise technical descrip- 
tions. 

When writing to manufacturers 
directly, please mention this depart- 
ment as your source of information. 

Or write to Information Section, 
Instruments Publishing Company. 








Optical Pyrometer Utilizing 
Potentiometric Method 





Power Factor Oil Cell 
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MEGGER’ 
INSULATION TESTERS 


HAND GENERATORS UP TO 5000 VOLTS D.C 
RANGES UP TO 20,000 MEGOHMS 


Designed for convenience, portab 
and ruggedness for testing insulation resistance of 
all types of electrical equipment. A comprehe 
sive assortment of types and ratings is describe 
and illustrated in our Catalog 1550-1. Write for 
copy 


maximum 


JAMES G. BIDDLE CO. 
ELECTRICAL AND 
SCIENTIFIC 


1211-13 ARCH ST. 


INSTRUMENTS 
PHILADELPHIA, PA. 





Accurate Measurement 
Through WEIRS ... 
at Lackawanna, N.Y. 
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COCHRANE CORP., 3120 N. 17th St., Phila., Pa 


















LABORATORY JOB 





DONE IN THE FIELD 





Strip-Chart Recording 
Demand Meter 



















Hays PORTABLE COMBUSTION TEST SETS 
sre equipped to handle an accurate gas an- 
slysis—right in the field. 

nstallations become more successful, trouble- 
makers are rapidly exposed, guesswork be- 
omes a thing of the past. 

Test Sets are available with all necessary 
equipment for the analysis for CO», CO, and 


Oo—complete with flue gas thermometer, and 
draft gage. For further particulars—write to 
925 Eighth Avenue, Michigan City, Indiana. 


JAYS CORPORATION 


MICHIGAN CITY. INDIANA.USA 


Maintainine PROPER DRAFT 
is relatively a simple job once a Hays 
Draft Gage has been installed. Ac- 
curate measurements supplant guess- 


work, resulting in more efficient com- 
bustion. 


HAYS ORIGINATED and perfected 
the dry or diaphragm type of draft 
gage and today Hays Draft Gages 
are standard equipment in thousands 
of the nation's boiler rooms. 


HAYS DRAFT GAGES are offered 
in a wide variety of types from the 
V-type, illustrated above, to record- 
ing gage. Send for our catalog to- 
day. Write to 925 Eighth Avenue, 
Michigan City, Indiana. 
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Signal Generator 
New “Model 702 oe Bee 


M 





f the tep ladder attenuator var! 


the range f 1 microvolt to 


ith approximate calibration in micrt 


Ww 

Instrument is a-c. operated and doubly 

tected by quick replacement fuses, Ove 
size is 8” 11%” )” All controls 

terminals clearly labeled Radio 

Products Co., 88 Park Place, New York ( 








MOELLER 
PRECISION GRADE 
INSTRUMENTS 


Fr ola a 


ading C imn 


+ 


makes them 





easy 





h+ 


under 





read 






varying Gg 


Peli conditions, at a onsider } 
able 


wide 


distance and over a 





range. 


* 


dial thermometers are mad 


oeller 
nm various scaie ranges uf 
or equivalent in both Metal and Ph 


nolite cases 


Moeller recording 
thermometers are f 
likewise furnished 
in various ranges| 
up to 1000 F. or 
equivalent in both 


round and square 





cases 





Othe products include 


HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 


MARINE INSTRUMENTS, ET¢ 


Write for catalos 


.. | MOELLER== 
“| INSTRUMENT 


il 


| ==COMPANY 





ct 132nd STREET and 89th AVENUE 
and RICHMOND HILL NEW YORK 
City 
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Pressure and Draft Controller 
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NOW 


Wheelco Series 3200 





POTENTIOMETER 
CONTROLLER 


Matching the unusual 
the Famous CAPACITROL contro! sys 
tem with the well established accu 


sensitivity of 


racy of the potentiometric method of 
Wheelco 


again leads in supreme performance 


temperature measurement, 


by offering this unbelievable solution 
for control problems of extreme accu 


racy and sensitivity. 
Write for Bulletin 3200 


Ins 


« 
1929-33 S. WALSTEO STREET CHICAGO, ILLINOIS 


JULES RACINE & CO. 


20 WEST 47* ST., NEW YORK 








Cycle Controller 
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Teller 


* 





Rapid and accurate moisture test in per- 
centage by drying. Drying temperature 
controlled by thermostat. Ideal for plant 
moisture control or aboratory moisture 
determinations 








Time required to dry most materials is 


one minute. 


Suitable for granular—fibrous—crystalline 
materials is industries such as 


Sand—Textile—Tobacco 
Ceramic—Rubber—Food 
W ood—Mining—Leather 


Write for Literatu 


Harry W. Dietert Go. 


9330-C Roselawn Avenue 
Detroit, Michigan 





Moisture | 


Molten Steel Carbon 
Determination Apparatus 
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IMPROVED 





Testers Clip-on Ammeters, etc 





Motor-car Test Voltmeter 


“SPOTLIGHTS” Perio ‘ain 





Rubicon MULTIPLE REFLECTION galvanom 
eters have recently been much = improved 
hrough redesign of optical system. The defi t t t el It 
nition of the line-image is now so sharp that 
eadings can be estimated to .1 of a milli 
neter division ; 
These sturdy self-contained galvanometers are 
ivailable with sensitivities as high as 5 x 10 
impere and 1 x 10 volt per millimeter di : n tw 
vision 
ASK FOR BULLETIN 320 ! 


RUBICON COMPANY 


Electrical Instrument Makers t Instru ' : 
29 North 6th St. Philadelphia, Pa. with two prods, leads and cli 
: he u hae eee } 
Galvanometers, Electrometers, Potentiometers 
2 T 4 
Colorimeters, Wheatstone & Kelvin’ Bridges, I 
Resistance Standards, Resistance Boxes, Coil in I 





MAKE YOUR PLANT 


EXPLOSION PROOF 


24 HOURS A DAY 

































FLAME-OTROL 


is the only instant acting safety 
control designed to operate on 
gas, oil or powdered 
FLAME-OTROL is 
instrument of its kind approved 
and listed by both Associated 
Factory Mutual and Underwrit 
ers Laboratory 


Write for Bulletin No. 1101 
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the only 
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1929-33 S.MALSTEO STREET CHICAGO. ILLINOIS 


Speed Reducer Motors 
for INSTRUMENTS 
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Send for 
SPEED REDUCER 
MOTOR BOOKLET 






















Dynamic Mutual Conduct- 
ance Tube Tester 





Pocke t Multitester 


M 








Vacuum... . 
Thermocouples 


A COMPLETE LINE 


embodying 
many 
unique 


features 


* 


@® DEPENDABLE STABILITY 
® MORE EFFICIENT 

® HIGHER OVERLOAD 

@® FASTER RESPONSE 
@SMALLER SIZE— 
@ LOWER COST 


Vo"x 


These 
most rigid specifications. 
assured. Write 


ments to: 


AMERICAN 


Electrical Sales Co., inc. 
67 E. 8th St. New York, N. Y. 


thermocouples will meet the 
Prompt de- 


livery is your require- 














FALS TROM 





STEEL 
PANELS 


FALSTROM Precisioned Steel Panels 


are — by engineers for their 
Strength . . . Durability . . . Fine Ap 
pearance for use in— 


POWER PLANTS 

REFINERIES 

PUBLIC UTILITIES 
PROCESS INDUSTRIES 
COMMUNICATIONS 


P 
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FA LSTROM ~ 


COMPANY oF DASSAIC 










Flue Gas Filtering Systen 





for CO, Instruments 


Ain th t ct) 


my ! } lk ted ittent 





N on-breakable Transparent 


Front for Gages 





ilabl 
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RECORDING VISCOSITY 


With Automatic Constant Speed 
Temperature Increase 





THE VISCOGRAPH 


Recording Viscosimeter, with the tollowing 
novel teatures 
l Automatic constant speed temperature 
increase trom room temperature to 
150° ¢ 
Constant temperature, adjustable to 
iny point within the above range 
The Viscosity is recorded continuously by 
means Of a curve 


The VISCOGRAPH has been applied suc 


cessfully in the testing of 


oil Glue A-tificial Silk 
Printing Ink Detrir Starch 
Latex Flour, etc 


BRABENDER CORPORATION 


ROCHELLE PARK, N. J 


r Voltage Regulator 


eous Reset Counter 

















/ \ 24 HOUR RECORD Jiving a 
and 


urate ep ndat al su nent 
so vital to efficient and 


operation 


Hays Combustion Meter mploy the 
Orsat prin ple for measurement f 
el Water operated n moving 
parts extrem 3 uracy f witl 
yependat c formar 

Th re 3 ray 2 Ne MA at 
to fit every reauirement—remote 
ntegral mounting, indicating 

ording both. Write 925 Eight 


comsus! 
astaumeers MICHIGAN CITY. INDIANA.USA 
AnO CONTROL 

















LUMETRON 
PHOTO-ELECTRIC COLORIMETER 


For plane paralie! sample holders with 


adapters for test tubes and micro-cells 


Line operated (no batteries), yet fully 
balanced for line voltage variations 

Zero-pote ) uit for highest linear 
ty of photocell response 

Models available with ample sensitivity 
for use with monochromatic filters 


sloriess liquids 
a 
Optical multiplier for very dark liquids 
Also 


PHOTRIX Universal Photometer 
Light meters of highest sensitivity 
ELECTROCELL Photo-Electric Elements 
Great variety of sizes and shapes 


DR. F. LOEWENBERG 


10 E. 40 St New York City 














The AC-ME 


Gas Gravity Balance 


A portable instrument for 
determining the specific 
gravity of any gas. 

Results obtained are de 
pendable and accurate as 
the instrument is designed 
on fundamental laws of Phy 
SiCS, 

Spring Suspension is used 
for the Balance Beam which 
can be locked from the out 
side. 


i vile for de scripli 


The Refinery Supply Co. 


631 E. 4TH ST TULSA KLA 
































Multiple-purpose Tester 





( ‘ompressed-g is Capacitor 


for High Voltages 
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THE: ONLY SINGLE BUTTON ELEC- 
PRICAL RETURN FLUAMETER 
SIMPLEST AND MOST EFFICIENT 

Bulletin S04 
PHREE DIFFERENT STYLES 

Portable Standard with single electrical zer« 

return 

Switchboard Type with above zero 

located on tlexible lead tor bench 

Iwo Button Pointer Shift in place of our 

patented standard zero 


feature 
operation 


return at a lesser cost 
{fchnowled ge: 
development of high sensitivity meters 


RAWSON ELECTRICAL 


INSTRUMENT COMPANY ting 


110 POTTER ST CAMBRIDGE, MASS 


Branch: {5 East 26th St New York City nr 
Representative: E. N. Webber yn 
i313 W Randolph St Chicago, Ill 











TETCO i 


Speed Recorder 





Creates a permanent time rec- 
a waxed chart. Accu- 
rately records rate of produc- 


ord on 
tion, time and duration of 
stops, total Guantity produced. 


The Electric Tachometer Corp. 


1458 Spring Garden St Philade Iphia, Pa 











REX RHEOSTAT Co. 


37 WEST 20TH ST, 
NEW YORK. NY. 


WRITE FOR CATALOG ‘R: 
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One-meter Cathetometer 
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Varmeter for 





Portable 


Vleasuring Reactive Kva. 
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ANALYZE 
CORROSIVE 
GASES 


@ The Engelhard All Quartz 
Thermal Conductivity Gas An- 





alysis Cell is the answer to cor- 
rosion problems. The gas does 
not come in contact with any 
metal at any point in its pas- 


sage through the unit. Positive 





calibration and continuous ac- 








curacy is assured. 
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Test Surface Finishes 
WITH PRECISION 
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High Quality, Low Prices 
TEMPERATURE CONTROL 
MODEL Z, NON-INDICATING 

Three Ranges: 50 to 350, 100 

to 650 and 100 to 1,000 Deg 

Fahr Three Types of Micré 

Switches 

CALIBRATED UNCALIBRATED 
$35 to $40 $30 to $35 

Send 1 
Bulletin 505-1 Bulletin 505-] 


THE PARTLOW CORPORATION 


12 Campion Road, New Hartford, N. Y 
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Ask for Catalog No. § 
National Electric Controller Co 
5317 Ravenswood Ave., Chicago, IIl 
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SMALL DRILLS 
from .0016 up to .1969 inch diam 
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Small wood screws in brass, s 
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MILLSTONES in SAPPHIRE and 
BLACK GRINDING DISCS 


H. C. M. ENGEL, Inc. 


P. O. BOX 233, SIDNEY, NEW YORK 
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HARDNESS 
TESTING.. 


done WITH NO MENTAL HAZARD 
The SCLEROSCOPE has done it f 
the past 30 years. 


In general us 
for specificat 
purposes. Sir 
ple, sturdy 
Comparative 
inexpensive 


Illustrated 
bulletins 
free. 





The Shore Instrument 
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AN “IRRESISTIBLE” 
INDUCEMENT 


OUR work is to solve problems. This is obvious if you head a 
Le or laboratory or department. It is true if you work in the 
field, out on your own. It is equally true if the payroll only lists 
you as a “student engineer” or “apprentice.”” Your own problems, 
or those of your employer, can be solved easily if vou have the 
inswers. The answers can generally be obtained by measurements. 
The ideal solution generally includes some form of control. Herein 
lies the reason why The Magazine of Measurement and Control is 
read by an ever-increasing number of technicians, engineer's, execu- 
tives, research men, production managers and many _ others. 
Throughout 1940, Instruments will bring you “the answers”. The 
January issue alone will be of extreme value, because it will be a 
Special Issue, bound in two parts: 


Part One—Featuring the twelve Part Two—The 1940 Instruments 
prize-winning essays of the Second J/ndex—Including a classified direc 
Annual Instrumentation Contest. The tory of ALL classes and types of 12 
themes of this Contest are ‘‘How In struments, meters, testing machines, 
struments Save Money” and ‘‘How In control systems, ete., with names of 
strumentation Makes Jobs.” These ALL makers of ALL types. Also a 
twelve prize-winning articles (and directory of all the manufacturers, 
other meritorious essays awarded with (new this year!) descriptive 
Honorable Mentions) will make Part data. This annual book has already 
One of the January issue a veritable won recognition. It will be even big 
“mine of information.” ger and better! 


The price of the January 1940 issue is two dollars. Some firms 
bought last January’s two-part issue for this price (while there 
were copies left). But it is simpler and much wiser to subscribe 
now for all twelve issues to be brought in 1940: not only the big 
two-part January issue but other special issues to appear in 1940; 
and the smaller—but always valuable—‘regular” issues. 

Best and wisest procedure is to take advantage of the Group 
Subscription Plan. The idea is simple: office expenses being reduced 
when one reader sends one list of subscribers (new or renewal) 
with advance payment, the savings are passed on to you: 

ne-vear ibseriy on $2.04 1 or ibs pt $4 

I ptions $2.40 ne ibscription g 
bscriptions $3.30 i 

Note how the total goes down. For example the instrument chief 
if a chemical company in West Virginia sent us a group of 46, 
the $47 total cost representing $1.022 per subscription or renewal. 

To group organizers, special rewards. (See Page A6.) 

This time (and this time only) a special inducement is an- 
nounced—a gift of two useful texts—not only to group organizers 
but to every individual subscriber on every list received before 
December fifteenth. Here are these two texts: 





Fluid Flow Measurement Measurement & Analysis 


by Head Type of Noise and 
Metering Elements Vibration 
By By 


F. C. Stewart and J. S. Doolittle Daniel Silverman 

















We repeat: These two brochures (which would sell for $1.50 
or $2 each if printed as books) will be sent to every subscriber 
mn the lists received with advance payments at Group Rates, before 
December 15, 1939. If ever there was an “irresistible” inducement 
this is it! If vou delay, you may not have a January 1940 Special 
Issue of your own and you will miss out on the two brochures. So 
don’t delay! Join a Group, form a Group of your own—or Just 
send your own subscription or renewal. 





payment in full as per Group Plan. 
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VY TANDARDS of quality et by ne 
Steel Corporation 
rolled at it 
new Irvin Works are extremely severe 
a high de 


Carneg e 


iN for the products being 


laintenance requires 

instrumentation—both in the 
r photo 
] 


operating department (Front-cove 
and Figs. 1-5) and in the metallurgic: 
department (Figs. 6-11). 

No steel 


the slabs being 


produced at Irvin 

hipped in from the co1 

poration’ nearby Edgar Thomson plant. 

labs are identifiable as to analysis, 

it and ngot position; p ling’ ] uch 

lab heating furnace 

proper sequence. Thess 

fired, zone-controlled, 


furnace 


cont \ . ] 1 istrument 





1. Mill housing str 
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control = pulpit 


Lage issorter on 


(Condensed from text 


coordination between the heati 
rolling operations, the soaking Zone 
perature is ordinarily held within 
At the spreading mill, a pyr 
shows the operator the temperatu 
the slabs he receives, this temper! 
being recorded at the furna 
the heater’s information. Provi 
made for holding the slab before 
the squeezer to assure close ¢ 
tnat operation. 

Rolling mill operating pulpits ar 
vided with (a) equipment to cont) 
1] operations and ()) special « 
ment to enable the operating and 

lurgical departments to detern 

of speeds, temperature 
and other factors. Most pr 
are connected to one o 
and to rem 


ecording instruments. Fo 
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eacn ougning 


th 


ai 


equipped wi 

ure-iIndl¢ 
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other factors. As the temper of the 


iphic camera 

8. Schopper tn 
est. 9. Olsen duc- 
Rockwell hard- 
Bulge test 


nois Steel Corp.) 
the floor station and in the pul 
nstalled immediately ahead of the 
train. The steel not being al 
to enter the 80” finishing train 
cools to the proper temperature, 
ughing mill operator adjusts the 
of the tables accordingly. He is 


stant communication by telephone 


the roughing train and furnace 


rs to correlate temperatures, slab 
and speeds. 

he finishing mill pulpit, modern 
entation on the operators’ boards 


des for close coordination of mill 


and settings, table speeds, tension 


influenced by temperature, the met 


ical department specifies the fin- 


and coiling temperatures, and the 


iting department works out the de 


starting with the temperature of 


lab as it leaves the furnaces and 


ng sprays, m ll speeds, etc., as re 
A pyrometer is installed between 
t two stands of the finishing train 
e temperature of the strip as it 


train is held within 10°F. A 
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second pyrometer is installed just ahead 


of the coilers, and the actual coiling 
temperature is held within 25°F. The 
coiling temperaturé varies 
1000°F. and 13850°F. 


type of steel being rolled and the temper 


according to the 


required. 

Strip temperature may be controlled 
after it leaves the mill by controlling 
three batteries of nozzles, approx. 72 
apart, without interfering with operat 
ing speeds. Strip speed varies betweer 
L000 and 2000 feet per minute. 

The metallurgical department co1 


stantly checks the product from the hot 


mill, samples being taken as soon as the 
material is cold. Routine tests include 


Rockwell hardness, tensile strength, du 
tility and microscopic examination of 
the structure, depending upon the use to 
be made of the finished product. 

The maximum temperature at wl 
coils are to be pickled s likewis¢ sper 


fied, there usually being an interval of 


the continuous pickling lines. Pickling 
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nstrumentation Removes Guesswork 
rom Life Tests on Electric 
Heating-element Alloys 


By F. E. BASH 


Manager, Technical Department, Driver-Harris Co., Harrison, N. 


NCERTAINTY as to the life of electric heating-ele 

ment alloys has been minimized by thorough instru 

mentation of the life-test equipment; and by thoroug} 
thods in checking and rechecking the output of alloy 
kers as well as their experimental melts. 


The life-test equipment used in the Driver-Harris plant 


r controlling production quality and checking up in the 


levelopment of new electric heating alloys, with particulai 
ference to materials for high-temperature applications, is 
ised on the A.S.T.M. standard procedure with certain re 


nements, additions and—we believe—improvements of our 


In a relatively draft-free room we have two banks of 36 
fe-test panels or “positions” facing each other. Separators 
asbestos board (not of metal) enclose the wire under test 

three sides and at bottom, with a glass slide in front. 
Optical pyrometer readings are taken through the glass, 
vith a correction of 10°F. The glass is wiped clean daily. 


lemperature variations along the length of a vertical san 


12 been found less than in a horizontal wire, 


havi 
length of each sample wire is mounted vertically betwe: 
fixed clamp at top and a 10-g. weight at lower end. A me} 


Ir\ pool establishes contact with bottom end of otherwisé 


reely suspended wire. 
The service life of a heating-element alloy means, first of 
, the total number of hours the sample wire or ribbon will 
operate at temperature until it burns out. However, the se 


+ 


{1 part of our life test has to do witl 


resistance increase 


(and consequent temperature drop at fixed voltage). In ow 


fe tests we consider an alloy no longer useful when its 
resistance increase exceeds 10% of initial value. We deter 
ne the time to 10% resistanct nerease, and the time ty) 


purnout. 


In actual service the life of a heating element alloy de 
pends not only upon the length of time at temperature but 
ipon the number of times it is cooled. The life of allo) 

+ that { 


eated continuously may be twenty or thirty times that of 


me tested under standard A.S.T.M. conditions. To obtain 1 
urs what would occur in weeks or even months of norma 


service, we have (1) rapid heating and cooling cycles, and 
(2) operation of the sample at higher temperatures. 

In our life-test panels wire samples are subjected to con 
nuous cycling of 2 minutes on and 2 minutes off. This is 
1e most severe condition that can be imposed on wire of the 
size used (usually 0.025”), because wire of this size attains 
the full operating temperature during the “on” period, and 
as time to cool to the ambient temperature during the 
off” period. 

The voltage regulator was built to order by the American 
lransformer Co. An Esterline-Angus recording voltmete 
provides permanent records. Automatic cycling is accom- 

shed by General Electric equipment. 

The resistance and temperature of every sample are meas 
ired at regular intervals, with the convenient aid of the 
nstrumentized wheeled chair shown on the facing page. 
The electrical instruments connect by plug and jack to any 
test wire. Individual slide-type rheostats permit each wire 
to operate at any desired temperature. 
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+ + 
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burnout and checkup. Thess 
originally intended 
12-hour dials, so we have 


timer each time around, to 
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spirit level, used 
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and it attains the 
the same time as its burnout, 
a long life to burnout 

Since alloy users buy de 


teristics, our life 


n production control. 
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shipment. Here is the 


a S cast. One 
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No material 


hnimun Value. 





-ed ever since © 
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burned out in about 100 hou 


ity of nickel-chron 


: % 
much longer before 


reporting and a growi 


It was then de 


» the temperature 
ithin one week. 
it was again necessary 


At present, our 


(1175°C.). Th 


r the original test 
* at this temperature 


jo hs 


ave reduced son 


benefit of des 


These curves establish cer 
same wire ope rated 


regard to life test and 


1] 


temperatures, as well as comparison 


regard to total hours of life 
operating temperatures 
being developed. Such data will further reduce the 
maining guesswork in 




















































accumt 




































































I—LIQUID 


filled and othe 
Their points in common consist 
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LIQUID FILL ED, 


namely, mercury 


liquids, such as alcohol. 
J fact that they both consist of systems 
~ 


first properly evacuated and then filled 


full of 


COMPENSATEC 





LIQUID FILLED 


Ib CASE & TUBING 


COMPENSATED 





Seounagaheseatel 








Pressure-Sprinz 


Characteristics of the Various Typ: 





{ é ‘ paper presented at ) Annual Meetings 


In order that these systems may be more easily fol 
each type of system discussed is illustrated by a ] 
diagrammatical sketch. In actual manufacture, mar 
them employ somewhat more elaborate linkages tha 
shown, but the principles of operation are the same. 


] 


I-a shows the simple liquid or alcohol filled system. 
a system may be termed a case-compensated liquid-f 
thermometer. It consists of bulb A, capillary tubing 
helical element C, case compensator D and pointer E, 
expansion of the liquid operates the Bourdon tube, but 
tween the Bourdon tube and the pen is inserted a compe 
tor to correct for case or “head” temperature. Such an 
strument is rarely used with long connecting tubing, as 
is subject to tube errors. In actual practice, these car 
reduced to a relatively negligible amount, provided that 
tube length, of course, is not too long. This type of inst 
ment is generally limited to the relatively shorter lengt] 
tubing and is mostly used in, say, 10 ft. or less. Comper 
tor D compensates for the volume of liquid in Bourdon tu 
C. With such a liquid-filled system, the higher the ran; 
the smaller the bulb necessary, since the amount of li 
exposed in the bulb to the temperature determines 
amount of deflection. 


I-b represents a similar type of instrument, simila) 
filled with alcohol, but instead of compensator D, it employ 
a second Bourdon tube with its capillary tube running t! 
full length of the other capillary tube, but not connects 
into the bulb. The two elements C and C, are connected t 
a linkage so that penarm E is given a motion dependent 
the difference in temperature between the two element 
Since element C measures the combined pressure of bulb 
and tube B, and element C; measures the pressure of tul 
B; only, B; and Be being equal, the differential is pra 
tically equal to the pressure as exerted at A. A similar 1 
sult can be obtained, but instead of mounting the two el 

ments separately and c 
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L a G a N D sation differential is a 
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and are equivalent 
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A — BULB ance out that  pressu! 
B — CAPILLARY TUBE effect due to temperatur 
: inside coil itself. 1 
By— COMPENSATING TUBE inaken the coil Meet, 


further case compensat 


Bo CAPILLARY TUBE is needed. Such an inst 
. ment has a much wid 
(SELF COMPENSATING) field of use than I-a at 
C — MEASURING ELEMENT can be furnished witl 
"2 atively long lengths 
C)—- COMPENSATING ELEMENT tubing with most satisfa 


Co— COMPING ELEMENT (PARTIAL tory results. 
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E — POINTER filled thermometer. Me 
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===. - J high pressures. Worki 
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Thermometers 


By L. G. BEAN 


The Bristol Co., Waterbury, Conn. 


vy utilizes an extremely stiff spring and gives an element 
th a high amount of power. with the 


m of mercury, steel parts are necessary, which calls fon 


Of course, utiliza 
Jourdon tube, as well as weld 
high 


lessened. 


teel inner bulb, tubing and 
{ construction. By establishing a 
rors due to bulb elevation are 


initial 


pressure, 


I-c represents a mercury-filled thermometer with an extra 


irdon spring connected to the system in parallel with the 


part of the mech 


wtuating spring, but not an 
lism. The purpose of the second spring is to absorb one 
alf of the mercury which would be 


operating 


forced into 


otherwis« 


e operating spring because of excessive line temperature 
hanges, thus cutting the line error in half. If necessary, 
dditional dummy springs may be added. This gives a partial 
yNpensation for longer lengths of capillary tubing 


I-d represents the equivalent of I-b, 


nercury filled system. The second Bourdon tu 
(C,) compensates for both line temperature at 
se. temperaturt \s general thing, the bull 


ition, if below the 


nstrument, does not 


se appreciable erro} 
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I-e represents another form of mercury 
which 
has been unduly 

so as to show the invar wire which is drawn through 


system is considerably used. To illustrate this, the 


tubing enlarged out of proporti 








sketch, 


the bore of the capillary. This greatly reduces its volume 
and (by correctly proportioning the area of the 
area of the capillary bore) the differential of the expansion 
between the two can be made approximately equal to tha 
of the mercury 
capillary bore will expand with an increase of 
more than the invar and thus the capillary will tend to be 
self compensating. 

All liquid-filled thermometers are theoretically subject t 
bulb elevation errors if used at othe 
brated for, but 


erating pressures. 


these are minimized by using higher op 
The mercury-filled 
from 10 to 


generally limited to ranges fron 


thermometers may 


covel ranges roughly L000 » wnereas the 
iquid- or aleohol-filled are 

10 to around 300 
[I—VAPOR-TENSION 


IIl-a. Vapor-tension instruments, due to their fundamenta 
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in the capillary, the theory being that the 


\ ipor-t S I stru r 
ub e¢ » tube ti l 

S ¢ ner ade t 

he usu eondit vher ¢ ] > 
ng, he tube ( tire ad \ [ ( N 
i sect n or tne tubing i ! lr 
res ind ust De W é D é erat 
liquid wil e exD ded b nt the yulb 
iffect the reading. If that section of tubir 51 
S t} it =s hotter ti nt NDulb nperature ! 
n tne tube i { t sec \ re a} I ed 
more ol the quid DacK t¢ Du | 
ratic reading momenta! tne ¢ rt, Dut W 
reach a stable condition. In ordinary vapor- 
ments, the Dulb need ! De rge ¢ If 
of expansion and « rac ne quid in t 
imbie emperat esa o t ibe ( ‘ 
or empty 

II -<« represents a ) D mw? ) 
filled svstems that we ha e mo oO ¢ ‘ 
arv tube and be ws (D) 1 r ed w 
Bulb A is evacuated I ed W 
[The result is that as te ( | pile 
quid i es and ¢ i pn |) 
ce self-con pel ne D i 
cnange gy I l £ ] a ! 
slig { r it ¢ ! 


A - BULB 
B.. CAPILLARY 
= > C — MEASUR 





















relatively sensitive. Also, the 


‘ ‘ i extreme nig ! Ssur'e ire not encountered 1 
Cie ! 1S r 
I] r { t + 
. ) ed i 1i'¢ l 


1] 


. III-b d bulb g 
% ( yl 
7 
eet 4s 
0 ; 
} “4 
I y 
> | 
Q 
IIa ; 


HyY \ N \ _~ — MEASURING ELEMENT 
J C)— COMPENSATING ELEMENT 


sien ~~ [il b cC — POINTER 
















ee rY yea igo commercial production of watthour 
met as begun at West Lynn, Mass., by Prot 





mpressive 





ytetnt) persons parade 






re th: ple jammed the West Lynn munic 
pal stadium. Top left Ass’'t Mer. N. M. DuChemin wit] 


elihu Thomson’s Meter N 1 and Meter No. 20,000,000 
Lower left—‘King Volta” and “Queen Electra” bid 















their “page boys” present the twenty-millionth mete? 
to the utilities industry. Below—F. C. Vaughen, Mer 
' G-E’s Meter Div., I made the official presentation 
Top t—Dr. Alex Dow, Pres. of Detroit Edison, who 
accepted the twenty milliont} meter, being congratu 
d by Gov. Saltonstall of Massachusetts. Lower right 
Owen D. Young pays tribute to the early pioneers. 




















Pendulum and “Cloudburst” Methods of 
Measuring and Testing Hardness 


( 


By S. R. WILLIAMS 


Professor of Physics, Amherst College 











Fig. 207. Showing the rate at which the amplit 
of the Kusnezow Pendulum Hardnes lester vari 





time. 




















Fig. 205. Cross-section of Fig. 206. The Kusnezow Pendu- ; 1 

¢ \ ‘ ‘ 
Kusnezow’s Pendulum lum Hardness Tester mounted on : { 
Hardness Tester. its operating stand. 


points 
ther case thn Steel ills yr thie points serve n pince ot ’ 
ar ss ee ; dil 
knife edge from which the pendulum might 11 { n ra 


suspended. As the pendulun swings back and forth. the 


voints penetrate into the surface of the test piece. If the ind 
. = hyy ] ° } . } ] } 
aterial is a brittle crvstal, a ervstalline powder w l dl 





rtain conditions One Way hear the Frindimg process - ( 
going on. If the substance under test is plastic. cold log A rf (= J 
W rking of the test prec will OC r n 1 r the pomts al 





it 


TL ©) ting parattin o I) is a hvdrite or in solid s tion? Is 
g Vis sity. ol he parathn o lhe ATrit that the hardness which accompanies 
ned wit thre , nd i Dbrating moa is caused by mterference wi h crvsta 
rf ’ rvstal. However, if paraffin oil by colloidal nickel hydroxide or other 
1 are mixed with additions of 0.167 to which are precipitated in the film of t 
it parathn 1 ther sa marked cathode surtac ind are occluded in 
ness number given by the Kuznezow there hardness augmenters as there 
Ines ster as the concentration increases pressers which Rehbinder studied? In 
AS n ti Iirves * hy ind of big. 207 trodeposits ire there it each surface 
i mm +s ion with the parathn oil acts as non-metallic particles in a critical st: 
rresser. When these solutions cover. the which might interfere with slip and thus cause hat 
vstal ted there is present an absorp of the type developed in precipitation-hardened 
which can be demonstrated and whose surface such as duralumin? 
n be measured. Rehbinder seemed to indicat: The experiments of Rehbinder and 
r that in this surface ene rgy was to be found offer a fruitful field of research. Instead 
for the decrease in the hardness as the con pendulum it would be of interest to tes 
increased, Not only did Rehbinder study a depressers by means of the Microcharacter. 
lifferent ervstals, but also a number of dif In an attempt to study surface hardness 
tions. In addition he tested i large number of of the newer hardness testers such 
1 found that their relative hardness numbers superficial hardness tester it would 
favorably with relative values given by other questions as Rehbinder and Wesley have 
It i ld also b stated hat the oad « irried have most in portant bearmgs on thie hardness 
| iried trom 37% g. for graphite up to given by such superficial hardness test 
Yo . kor t ervstal. CaSO PHO 
, oo wa posed THE CLOUDBURST PRO( 
s that Rehbind nea ni ited al About 1923 it was discovered that 
" i! S ch oitswo Za ( S] ch is Ss ed it) i OO ile Years 
~ } 1 series f experiments would being super-hardened bv cold work 
great f atter n paid to t gear tf on each other increased 
" oin 1) in Fig. 205. behaved as irdness. This led Herbert to the invent 
rround into the irfs of the materia I} called Cloudburs Process W here 
K t no ing fy) during working of the gear eth on each othe 
\ st ly ) 1 bye id oft thre listin on tion cloudburst method does not de 
i —— ee od provides two distinct processes which 
lies R) On 1 Da 1e 7 Its n hardness testing and super-hardening 
lulum with those of the Herbert pendulun 1. It tests the uniformity of hardness 
specimens surface of the specimen ind marks all 


\\ ley ha t | | tl hardn I ni | standard hardness. It provides for the 
esieyvy has studies it ardness 0 Che I 


sits and finds that such eleetre lvtic illy di y J \ GC J 
tals notably nickel) can be prepared with 
hardness than can be obtained from the same 
rought forms. W hy > Is it due to the hydrogen -— : 
] ) | | ( H 
. 





hiss Sssitl, Lakea Letter 


To the Purchasing Department: 
Our Plant Laboratory has made complete tests of PALMER Ther- 
mometers and we find them to be superior to any we have ever used. 
The PALMER Thermometers are so extremely sensitive that it is a 
pleasure to work with them. 
They are guaranteed permanently accurate and they are sturdily built 
for long usage. 
In addition, they are attractive looking and the bright RED column 
is the easiest reading thermometer tube on the market today. 
So make a record that we want no other but PALMER! 
ae (Signed) The Plant Superintendent 


ask is that you, too, give PALMER Thermometers a Fair Trial for we know you will be convinced they 
finest Thermometers you can buy. Accurate Temperatures in Manufacturing Processes today are of great 


ortance for uniform products. (Write for Catalog No. 200-E just off the press.) 








THE PALMER COMPANY 


2511 NORWOOD AVE INCINNATI, NORWOOD, OHIO 


ALL TYPES THERMOMETERS Brancl KING & GEORGE STS., TORONTO 





















































ss on a production basis without markine or injur 
properly hardened specimens. 


It is a cheap and ethicient means for super-harden 


g the surface of metal objects without affecting the 
ish. 

Fig. 208 shows a 12” motor-driven “Cloudburst” ma 
rit The re ax also hand driven machines. hes dk 
es subject the surface of a material to a rain I ird 
el balls falling from a known and read ly {yustabl 
ight. The 12” machine is rated to deliver 500000 


ws per minute, using 250000 balls. in” in diame r 
\s thre St steel balls patte r down on 1 2IVeN surrace 

ir impacts will produce little imprints if the sub 
tance is too sott. The whole surface will show at on 
vhether there is uniformity of hardening or no If 


s desired not to mark the surface. the he ight { fall 


Fig. 208. The Cloudburst Machine. 
I ig. 209, A tool-steel disk which 
was hardened and then subjected to 
the cloudburst test. 





can regulated so that no marking occurs Q)) t} 
other hand. when these steel balls fall from a consid 
ible height, each impact is the blow ot 

ind in a few moments time the surface has n cold 
worked by the process Of hammermg ind a su} 

dened surface results. Fig. 209 shows clearly w h 
loudburst process reveals after the bombardmen is 
taken place. Fie. 209 also shows tl len S 
superimposed upon th cloudburst test. One is impressed 
with the great impetus Herbert has given 

lem of hardness testing and hardening processes by the 
discove ries ind Inventions hie has I ice I t st tit 1s 





INDUSTRIAL INSTRUMENT SERVICE 


CLAUD S. GORDON CO., Cleveland—Chicago—lIndianapolis 


FUSES Littelfuse, Incorporated *7°°.{2"°"woos Av 


See Page 293 
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THAT OPEN 


WORLD 
MARKETS 


New Vitrohm, the enamel now 





used on all Ward Leonard Re 
sistors, more than meets the use 
attributes of other enamels and 
has a permanent resistance to 
moisture that has never before 





been attained. Hence the uset 
can sell his products with assurance of resistor 
dependability in humid tropics. Ward Leonard 


Resistors are geographically universal. 


Send for W ard Leonard Resistor 
Bulletins. The line is com plete 


WARD LEONARD 


ELECTRIC COMPANY 


38 South Street, Mount Vernon, N. Y. 





ELEGTRI« CONT KROL DEVICES SINC! 








RIPLEY 


DEALER NET... $14.00 





J HIS |} I S \ 0 M 
AC -1L>¢ 
I e| 1 | ( 
Meas I 
H c. I 
AC -D¢ . 
1 M 5 
®) H | 
Revit oe aS Se I 
} Alligat Clips. | t 1 Test | Dealer 
Net $1 
Model 666-H same k e but w A( oo 
ge Ranges ¢ 50 \ ts selt ntai Dealer Net Pr 
$14.50. 
FOR MORE 
INFORMATION TRIPLETT ELECTRICAL INSTRUMENT CO. 


WRITE SECTION 
3211 HARMON AVE 


Bluffton, Ohio 






































Modern 


a 


METERS. SET UP in parallel, facilitate industrial gas measure- 
ment and an uninterrupted chart record of the load 


Any 


meter can be cut out of line, for proving or overhauling 
Metric lroncase Meters—sizes 5-B to 500-B—include types 


to meet all service requirements. The processed one-piece 









body resists corrosion and eliminates internal leaks. Friction 
loss is held toa minimum accuracy maintained at highest 


standard. Descriptive Catalog EG-40 mailed at your request 


Estasuismen 1830 


AMERICAN METER COMPANY 


INCORPORATED 


METRIC METAL WORKS ERIE, PENNSYLVANIA 





Pomt New VW ays ‘o PRODUCTION CONTROL 


VEEDER-ROOT 
Con 


Counting and you want, in any terms you re 


Revolutions, 


puting Devices are pre quire Die Ces, 
ision instruments that provide strokes, operations, volumes, 
accurate production and per speeds, lengths, trips, starts, 


formance records on practical stops, light-flashes, hand-move 


ly every type of machine and ments. This is the only com 
process The Veeder-Root line plete line nade by the 
includes devices for mechan world’s largest manufacturers 


ical, electrical and manual op of counting and computing de 


to count anything vices. Write for Catalog G-39. 


eration 








Offices in Boston, Chicago 
Detroit, Greenville, S. C.. Los Angeles, New York, Phile- 
delphia, Pittsburgh, St. Louis, San Francisco, Montreal, 
ico City, Londor 
Tokio, Shanghai, Melbourne 


Cincinnati, Cleveland, 


VEEDER-ROOT INC. 
Counting Deuices 


HARTFORD, CONNECTICUT 


Canada, Buenos Aires, M Paris, 
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Ductility of the product is che 
stiffness required on certain tin-pla 


cal department makes daily checks 
from the 


within the 


assorting room 
comes 
At the tin mill shearing lines 
up to 


peed 350 feet per minute) 


mecnanics 
surf ac 


room, 





nspec 
ure of the bath, concentration of 
the chemical | 
laboratory also che 


comes from the tinning 


tmen allow the mill 


ope rato) 


the product approaches the fina proc 


yperations. Co led p wnhicl Pass 


and tensile tests. Further, in order to ¢ 


hardness 
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panel boards ! 
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ope ratotl LO Dalal 
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tors ady i 


and inspec 
yroduct lea 





ising’s facilitate adju 


pection becomes increa 
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cold rn 1 Ihspe 


range varying accora 
product 


cked whet 


te orders, the 


hardness of 


that every 


en the san 
, to make sure 
range desired. 


(which operate at rip 
micrometers opel 
y assort the plat 
the allowable 
the 


squareness. 


tolerance 


il assorters sheared 


e, and 
‘tors check the 
acid and activity of the 


tempera 


aboratory adjoining the 
ks the tin-plate every 
determine 





machines to 















eight of the coating, using the Sellers test. Certain 


t 
ite shipments are classified as to corrosion resistance 
e hydrogen evolution test for use in ary pack, vege 


fruit or special product canning. 


ter the finished tin plate has passed the assort 
nspections, ten plates are taken at random by thi 
urgical department from each temper rolling 

check. These plates ire subjected to the Ro¢ WW ¢ 

ess test, the Olsen test for ductility, and the Schoppe 

for stiffness, and at intervals to a tensil ti 

s well. Accuracy of the base weight is, of cow 
das a matter of routine and fluting test re rul 
iin Classes of the finished product. 

d reduction involves complicated strip and sheet ro 

ind since good surface depet ds on bot the not and 


} } 


work, close Inspection both before and after cold roll 


es Increasingly important. Practically all the product 


l ey 


the 3-stand 84° tandem cold mill as well as a sub-tan 
proportion of that from the 54” reversing cold mill is 
ered to the sheet annealing department for annealing 
r to cold finishing. The packs are annealed in a controlled 
sphere under hoods. Their size and mass make particu 
care essential in time and temperature contre 

ich annealing furnace is equipped with a two-point py) 
eter. One thermocouple is Inserted in the top edg« f 
pack for control of maximum temperature within 10°F 


other is centrally located at the base of the pack for 


trol of the soaking time; the recorder chart serves as a 
inent record subject to study. 


order maintain close control of sheet quality up to 


ery last, normal practice at the Irvin Works is to re 

that all temper rolling be done just prior to shipment 
elerated aging tests, however, are made at the cold strij 
ratory to de termine the effect of a possible three-mont! 
the customer’s plant. Duplicate specimens 
kept for re-checking. 


itine practice calls for Rockwell hardness and Olse1 


lity tests on practically all sheet or strip after tempi 
ng. Much of the product is subjected to a bulge test 
ch shows how the surface of the sheet will appear afte 
wing and helps determine the prope} roll finish. ull 
mn longitudinal samples show up any light coil breaks 
occur. Strain tests on notched imples indicat 
ne} rr not th sheet has been tempe? ed if 
ivoid the occurrence of stretcher strait ibseque 
I operations 
\ tests are made on material know? repres¢ ( 
st difficu material to process; Care x cised ePle¢ 
shipped f special deep drawing operatio1 In cert 
\ every sheet ! i ack s payed ! a 
rolling. Further, temper rolling schedul re worked 
it to hold the hardness range within narrow limits. 
Four laboratories are located in the mill, convenient t 
departments which they serve. There 5 also a Ma 
oratory for research and d velopn ent, for the hea Vy test 
as tensile strength and for re-checking the result e 


rted from the shop laboratories. Beside these five, a specia 
imeling laboratory is provided for investigating the effect 
sheet surface on the adherence of porcelain enamel. Com 
ete facilities for pickling, together with an enameling pot 
nd furnace, are included, with special enamel adherence 
sting machines. Complete grinding and analytical equip 
ent is also provided. 

lhe research and development laboratories maintain close 
ntact with the field so as to gain a full appreciation of the 
istomers’ problems. Experience indicates that frequently a 
inor change in processing, either in the steel mill or in the 
istomers’ plant, will solve what apparently is a major prob 
m. Further, by studying industrial trends in design and 
anufacture, the sheet producer is able to present a product 
ready adapted to a need when it arises. Quality control is 
us extended beyond the steel mill, serving not only the 
teel producer and product manufacturer, but also the ulti 
ate 





consumer. 








RESISTANCE ENGINEERING 
DATA BULLETINS 


The IRC Resistance Engineering Data Bul 
letins contain the results of many years of 
specialized experience. They have been 
classified and prepared to bring exact 
needed engineering information to assure 
election of the right resistor for any job 
Please ask for them by number 


1— Metallized and Wi 
Potentiometers ip to c2wattsand 20 meg. resistance 
2— Metallized Type Resistor Insulated ! land 2 


watts; high frequency; high range; high frequency 





power resistors; high voltage power resist 


3—Insulated Wire Wound Resistors: Type BW fron 
12to 1 and 2 watts; Type MW, St ) 


4— Power and Precision Wire 
Wound Resistors: Powertypes 
o from 10to 200 watts, fixed andad 
justable types, in wide variety of 
shapes, mountings, etc. Inductive 
and non-inductive. 14 Precision 
typestoascloseas1 lOaccurac, 


5— Attenuators: Unique new IRC 

m 

<O-step attenuator; als conve! 

tional type 30-step units. Ladder 

Potentiometer or Bridged "'T 

6— Power Rheostat Quick heat 
dissipating all-metal 
25 and 50 watt type 





» 20 watt 


















lded motor commutator type 








INTERNATIONAL 

RESISTANCE CO. 

417 North Broad Street 
Philadelphia, Pa 
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Complete thermal units for 


self-contained tank regulators 
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and temperature contro! 











ITE FOR FREE 44:PAGE 
ENGINEER'S DATA BOOK 
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HYDRON Merallic Bellows are used as contri 


ments in temperature-and-pressure-control devices, and 


WR 








for liquid or gas seals of compressors and pumps. We 
are specialists in the and product ot 
plete thermostatic and pressure ture 
— and pressure controls. We are, ther 1 to 
— extend the fullest co-operation to er ar 
ee j 





ments of control manufacturers in th 

















sign and engineering problems 


CLIFFORD MANUFACTURING CO, 
564 E FIRST STREET. BOSTON 
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